Organophosphate poisoning occurs in various settings, including occupational exposure (Adamis et al., 1985) as well as accidental exposure of children to these agents in the treatment of pets for fleas and other pests (Zwiener and Ginsburg, 1988) . Occupational exposure occurs in farm workers involved in the application of these agents and those engaged in their manufacture (Haddad, 1998) .
The purpose of the present study is to determine the validity of serum cholinesterase estimation in subjects acutely exposed to organophosphate insecticides and to determine the magnitude of the changes of the circulating levels of this enzyme in relation to age, sex and locality in both healthy and acute organophosphate exposed subjects.
MATERIAL AND METHODS
This study was conducted on 120 subjects, 60 of them were patients attended toxicology unit in Mansoura Emergency Hospital suffering from acute organophosphate toxicity while the other 60 were healthy (control) subjects gave no history of liver disease.
Subjects were grouped into group I (Healthy or Control) and group II (acute organophosphate intoxicated) subjects. Each group was subdivided into 3 subgroups according to age, subgroup A (less acute poisoning worldwide (Eddleston, 2000) . In developing countries, more than 200000 deaths occur in each year as a result of occupational or deliberate exposure to this group of pesticides (Wesseling et al., 2000) .
The main toxic action of these pesticides is inhibition of both erythrocyte acetylcholinesterase (AChE) and serum cholinesterase (ChE) activities (Namba et al., 1971) . Erythrocyte AChE is present in erythrocyte, lung, spleen, nerve endings and in the gray matter of brain and serum ChE which exists in plasma, liver, intestine, smooth muscles, heart, pancreas and white matter of brain (Moss and Henderson,1999 ).
The measurement of serum ChE cholinesterase and erythrocyte AChE activities is used widely to investigate organophosphorus pesticides over-exposure, or as part of health surveillance in workers at risk of organophosphorus exposure (Lotti, 1995) . Although organophosphate poisoning is more accurately assessed by measurement of erythrocyte AChE, serum ChE measurement are technically simpler to run are more readily available in hospitals (Mason, 2000) . There is wide inter-individual variation in ChE activity, and to define a significant depression in ChE, a baseline activity measurement is needed (Mason and Lewis, 1989 
RESULTS
It was found that serum ChE values were significantly lower in organophosphate exposed group compared with normal control group of either sex from rural or urban areas (Tables 1 and 2 ).
Effect of residency difference on serum ChE values:
In control healthy group and organophosphate exposed group; the mean serum ChE values in both subgroup (A) and subgroup (C) showed no significant difference in both males and females from rural areas compared with those from urban areas. On the other hand the mean serum ChE values in subgroups (B) were significantly lower in both males and females from rural areas compared with those from urban areas ( Table 3) .
Effect of age difference on serum ChE values:
In control healthy group: There was no significant difference of mean serum ChE values of males and females in urban areas between all subgroups. In rural areas the mean serum ChE values of males and females were significantly lower in subgroup (B) compared with both subgroups (A) and (C), while there was no significant difference between subgroup (A) and subgroup (C) ( Table 4) . than 15 years i.e. children), subgroup B (20 -50 years) and subgroup C (more than 60 years). In each subgroup 10 persons were from urban areas (5 males and 5 females) and 10 persons were from rural areas (5 males and 5 females).
A venous blood sample (10 ml.) was obtained from every subject in both groups and was divided into two halves. The first half (5 ml.) was used for determination of AST and ALT activity according to method of Reitman and Frankel (1957) using transaminases Kit manufactured by bioMerieux Vitex, Inc. in USA. AST and ALT activity was measured to evaluate liver function and any subject with liver dysfunction was excluded from this study. The second half (5 ml.) was used for estimation of serum cholinesterase (ChE) level after separation of the serum from the blood sample. Blood samples were obtained after taking informed oral consent from each subject tested during the study.
Colorimetric assay for serum cholinesterase : was done according to method of Ellman et al ., ( 1961 ) using Shimadzu spectrophotometer UV-120 and Kits for cholinesterase produced by Boehringer Mannheim GmbH Diagnostica and was purchased from B.M.Egypt Co. in Cairo.
Statistical analyses: Data were analyzed statistically using Mann-Whitney test for groups comparison and a signifi-areas. This finding coincide with the results obtained by Abdollahi et al. (1995) who observed that serum ChE values of workers and farmers occupationally exposed to organophosphate insecticides were significantly lower than non exposed subjects.
As regard age variations, there was no significant difference of mean serum ChE values between all control subgroups in urban areas. On the other hand, in organophosphate exposed subjects of urban areas as well as both control and organophosphate exposed subjects of rural areas, the mean serum ChE values of males and females were significantly lower (P > 0.05) in subgroup (B) compared with subgroups (A) and (C).
This significantly lower serum ChE value in age group between 20 -50 years (subgroup B) in rural areas can be explained on the basis that they are more exposed to organophosphate insecticides whether from surrounding polluted environment or during handling these agents in fields. In addition the significantly lower serum ChE values in organophosphate exposed individuals from urban areas in the same age group (subgroup B) indicate that they are more exposed to these agents than other age groups (subgroups A and C). These results coincide with those obtained by Abdollahi et al. (1995) who observed that serum ChE values in workers In organophosphate exposed group: In both urban and rural areas the mean serum ChE values of males and females were significantly lower in subgroup (A) compared with subgroups (B) and (C) while there was no significant difference between subgroup (B) when compared with subgroup (C) ( Table 4) .
Effect of sex variation on serum ChE values:
In control healthy group and organophosphate exposed group in both urban and rural areas, there was no significant difference of mean serum ChE values between males and females in all subgroups (Figures 1 and 2 ).
DISCUSSION
The significantly lower serum ChE values (P > 0.05) in organophosphate exposed group compared with normal control group of either sex from rural or urban areas in this study is in agreement with findings of Cunha et al. (1995) . They found that serum ChE assay was useful in diagnosis of organophosphate poisoning and also in monitoring the clinical course.
Concerning residency variations, it was found that the mean serum ChE values in subgroups (B) were significantly lower (P > 0.05) in both males and females from rural areas compared with those from urban Mansoura J. Forensic Med. Clin. Toxicol.
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on serum ChE values in both control and organophosphate exposed groups whether in rural or urban areas in the present study. In this respect Moser et al. (1998) found also that sex variation had no significant influence on the mean serum ChE values whatever may be their environment polluted by organophosphate or not.
It can be concluded from this work that children are more sensitive to acute organophosphate exposure. In addition middle aged individuals in rural areas constitute a higher risk group as compared with those in urban areas. Preventive measures should be taken to protect these age groups from accidental and occupational exposure to organophosphorus compounds.
It can be concluded also that serum ChE estimation can be more helpful in confirming the diagnosis of organophosphate exposure in presence of baseline levels of exposed subjects, because of some age and residency related variations detected in healthy subjects.
employed at the production of organophosphate compounds were significantly lower than accepted standard normal limits.
In addition, the mean serum ChE values of males and females in both urban and rural areas were significantly lower (P > 0.05) in subgroup (A) compared with both subgroups (B) and (C) while there was no significant difference (P< 0.05) between subgroup (B) and subgroup (C). These results coincide with the study of Atterberry et al. (1997) who demonstrated experimentally that young rats were more sensitive to acute toxicity of organophosphate compound than adult rats. The magnitude of age related difference decreased as the rats proceeded towards maturity. Sheets (2000) supposed that the greater susceptibility of children appears to be due to limited metabolic capacity rather than an inherent difference in the sensitivity of target sites.
Sex variation has no significant effect 
